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law of distribution of a certain, quantity of electricity can be found when the boundary, of the conductor is a level surface of a known system of repelling bodies. This method has been already discussed in Art. 156. Before however proceeding to its application we shall give an elementary proof in small type which more fully illustrates the principles of attraction.
394. Let M!, M% be two given systems of attracting or repelling particles and let S be a surface enclosing Mt only within its finite space. If the masses M% were removed and S made the inner boundary of a conductor, a quantity of electricity, equal to -MIt would be found on the surface S and its potential together with that of the system M^ would be zero throughout all space external to S (Art. 387). Let this distribution of electricity on S be called E±.
Let us now change the sign of every element of the electricity El and constrain it to remain, otherwise unaltered, on the surface S. Let this new distribution be called jE2. The quantity of the electricity E% is then equal to +K, and the potential of E2 is the same as that of M^ throughout all space external to S.
Let us next suppose that S is a level surface of Ml and Jf2 and let the potential at any point of S be F8. It must therefore also be a level surface of J52 and M%. The sum of the potentials of E2 and Mz is therefore constant and equal to F8 at all points of a surface just inside S. Since no particle of either E% or M2 lies within this surface, the sum of the potentials of E^ and M% is constant and equal to Va throughout the interior of S (Art. 115).
If S be made the exter'nal boundary of a conductor and the system Ml removed, the distribution of electricity E2 would be in equilibrium under the influence of its own attraction and that of M% (Art. 372). We also know that no other distribution of the same quantity M1 of electricity will be in equilibrium (Art. 381).
Briefly, El, when acted on by Ml, is in equilibrium if S is the inner surface of a conductor, and £J2, when acted on by M2, is in equilibrium if S is the outer surface. Also El and jB2 dift'er only in sign.
The surface density p% at any point P of the stratum E* when placed on the external surface of a conductor follows at once from Green's theorem, (Art. 142). By that theorem ^irp^ — X where X is the sum of the normal forces due to M2 and J£2 at a point just outside the substance of the conductor. But the normal force due to Eo has been proved equal to that of Mj. Hence X is the sum of the normal forces at P, due to Jfx and Jf2, measured positively from the conductor towards the non-conductor.
The density pj at any point P of the stratum. El when placed on the inner surface of a conductor has the sign opposite to p2. Since the non-conductor is now on the opposite side of ^ the density pl is given by the same rule, 4;7rpl=X, where X is the sum of the normal forces due to Ml and M2 measured towards the non-conductor.
395.    We arrive at the following rules.
1. Let S be any closed portion of a level surface (potential F0) of a given electrical system, Ml being inside and M% outside. We may remove either the mass Mz and regard $ as the internal boundary of a solid conductor acted on by the internal mass Ml} or

